school by the WVhitla Medical Institute and the WVhitla Hall at the University, and the Vice-Chancellor's residence, all three projects (lue to his munificenit benefactions. I am therefore the sixty-fifthl member of the staff to give the opening address. It is of interest that there were then one hundred and sixty-four medical students atten(ling the hospital. To-day wxe have two hundred an(d eighty medical and twenty-seven dental students.
Before commencing my addrc-ss it is my pleasant (lut) to give a welcome to the recently elected members of the staff. First Mr. Harold \V. Rodgers, O.B.E., who joins the staff by virtue of his electioin as P'rofessor of Surgerv. P'rofessor Rodgers comes to us from St. Bartholomew's Hospital, wxhere he was Assistant Surgeon. Professor Rodgers served in the army as a surgical specialist for more than six years. and was awar(le(d the O.B.3E. for his services in ltaly and in North Africa. In offering hini a cordial welcome may I wish him a long and happy teniure of office. He comes to a Chair with great traditionis. WVithinl living memory it lhas been held by Gordon, Sinclair, Fullerton, an(d Crymble, all 1933 . In all these offices he has served with great advantage to the school and credit to himself. Dr. M. G. Nelson is another recruit to the staff whom ve welcome this morninlg. After scrving for over five years in the R.A.F., Dr. Nelson has been appointed full-time Clinical Pathologist to the hospital, and I have muclh pleasure in givitng him a hearty welcome to the staff.
Students coming to hospital for the first time mighlt think the assemblage of so many sick people very depressinig, but it has its cheerful side when we consider how many of them, restored to health through the ministrations of the hospital, are enabled to resume their places in the busy world and in their homes.
For the purpose of this morning's address I propose to consider an everyday series of events in the hospital and one which any student with an enquiring mindandl I hope all of you have enquiring minds-would wonder how these were evolved. I refer to the methods of surgeons preparing to operate. Minor differences will be noticed, but in the main, one broad principle guides them all-to render themselves surgically clean, to keep their patients and the field of operation as far as possible immaculate also. It is appropriate that we should mark this, for it is just one hundred years since the first concerted effort was made to render the hands clean and to prevent infection amonigst patients from unclean hands. It is strange to reflect that twenty years should have elapsed between the discovery of the virtues of hand-washing in 1847 and the introduction of antiseptics in 1867, seeing that the underlying principle is the same.
The person responsible for the systematic washing of the hands was Ignaz Phillip Semmelweiss, a Hungarian born in Budapest in the year 1818. He received part of his education in Vienna and in course-of time became first assistant to the Professor of Midwifery in that city. The Obstetric Hospital in which he worked is still in use and his activities in Vienna are marked by a bronze plaque, which I have often seen and admire(l. This records his name, age, and fame. A statue was also erected to him in R public square in his native city of Budapest, about fifty years after his death. It was not his fortune to have his merits and work recognised in life, and his teaching as to the cause of puerperal fever and its prevention accepted. Had it been so it is possible that, as Sir Wm. J. Sinclair says, instead of giving antiseptics to midwifery twenty years later, midwifery would have been the beneficent donor to surgery in 1847.
Briefly the story is this. The Vienna school had a sinister reputation for maternal deaths due to puerperal fever, especially in the years 1822 to 1847, and it was due to the genius of Semmelweiss that the cause was discovered and measures taken to defeat it. Five to seven thousand patients per annum were delivered in the Maternity Hospital and the death rate from puerperal sepsis alone ranged from two per cent. to fifteen per cent. in its different sections. Note that the figures of maternal mortality are per hundred and not per thousand, as we are accustomed to think of it. To-day's rate is three to four per thousand from ali causes. Anything over five per thousand, i.e. one in two hundred, would provoke anxious comment. The hospital was divided into two divisions, one for the training of medical students and the other for nurses. The death rate for the students' department always had an unenviable pre-eminence, ranging from six per cent. to fifteen per cent. The nurses' death rate ranged from two per cent. to seven per cent., and high as the figures were, they were much below the students'. The difference in the death rates in the two departments was so well known to the general public in Vienna that it was quite a common occurrence for a patient on being admitted to hospital to get down on her knees and beg to be sent to the nurses' division rather than to the students'. It is almost certain that this does not include the deaths of women suffering from puerperal fever who were transferred to the General Hospital and died there, so that the statistics are even worse than they seem. Those wlho are familiar with puerperal fever, especially before the introduction of the sulphonamide drugs, will remember two classes of cases-those who died after a few days' illness and those who lingered for weeks.
Semmelweiss described the various theories which were supposed to govern the onset of puerperal sepsis, which were current at the time. None satisfied him, and then a great light was shed on the problem. His friend, Kolletschka, Professor of jurisprudence, died from a prick received at a post-mortem. Semmelweiss was already familiar with post-mortem appearances in deaths from puerperal sepsis. Let him tell in his own words the impression that Kolletschka's (leath made upon him. "Day and night," he says, "a vision of Kolletschka's malady haunted me and with ever-increasing conviction I recognised the disease from which he died with the malady which I had observed had carried off so many lying-in women."
At one stroke he solved the (lual problem: the comparative immunity in the nurses' (lepartment from sepsis and the occurrence in such numbers in the students' department. Ihe students xvere cominig direct from the dissecting room and postmortems to the labour wvarcd and examining patienits without efficiently cleansing their hands. The Pasteur, who was five years older than Lister, vas also able to point out that other fermentations, such as souring of milk and butter, were dependlenit upon an(d could be produced by living and multiplying organisms and that it was not the presence of air itself, but these dust-carriedl agents in it which contained microbes, which were responsible.
Meanwhile, it had been shown that by heat and filtration air could be deprived of its putrefactive powers and that there were certain substances that coul(d check decomposition an(l suppuration in the human body.
Lister, carrying for the first time the full responsibility of his own wards, had stumbled almost by chance on Pasteur's work, an(d a great reformation began. This was in 1865. As Bashford put it, "Havintg already satisfied himself and taught his studenits thcat pus itn a WLouLnd meant decomposition of tissue, that this was somehow depenldent upon, but niot due to the air, and that there could be no wound infection without it, he now perceived staring him in the face, the explaniation for which he had been striving. It was the micro-organisms that were in the air, that was the enemy, and, since, as he then believed, all were malign, to attack the, citadel was insufficient; they must be (lestroyed before they entered the gates." He thought of many agenits and finally settlecl upon carbolic acid, which was being used as a deodorant of sewage at Carlisle. It wvas taught that putre'. faction was due to oxygen, wlhich it was manifestly impossible to exclude, but it was shown by Pasteur that the septic property in the atmosphere depended not on the oxygen or any gaseous constituent, but on minute organisms in it. It occurred to Lister that deco'mposition in the injured part could be avoided by applying as a dressing some material capable of destroying the life of the floating particles, and in addition using a spray of carbolic which would purify the atmosphere. This was not, as Godlee says in his Life of Lister, an old struggle against putrefaction already established in the woundc. It was an effort to prevent the occurrence of putrefaction in such wounds at all. I must quote again from Godlee, who nas made it very Clear. It had been shoxvn that sterile urine could be kept from putrefying in a glass flask which had been sterilized and its neck hermetically sealed or the air admitted to it had been filtered, heated, or submitted to the actioll of an antiseptic substance. But if the cork be removed or the flask broken, or unfiltered, unheated, or untreated air admitted, putrefaction inevitably occurs. The skin is the flask in wvhich our bodies are contained, a delicate covering almost as flimsy as glass. Let it be cut or lacerated and immediately a contest begins between our defensive living tissues and the deadly germs carried to the woun(d by the air, the surgeon's hands, or the instruments, unless the air, the surgeon's hands, and the inistruments are purified by heat or an antiseptic chemical substance.
T'hese minute organisms, of whiclh Pasteur spoke anid of which Lister was so alert to recogniise the significance, are the whole family of microbes-the cocci, the bacteria, and all their numerous allies.
Of the common accidents those with compound fractures were the most difficult to treat, as they had a break of the skin, admitting air to the broken bones. The cases of septicamia, erysipelas, tetanus, and hospital gangrene wNere gone. He bad visits from a few London men, while of continental visitors Lucas Championniere and Professor Saxtorph of Copenhagen were able to spread the gospel of antiseptics to the continent. Saxtorph, one year later, was able to report that he had no cases of blood poisoning in his charge and all the compound fractures with which he had to (leal, some of them very severe ones, had healed without suppurating, and that all his amputations had recovered.
Thiersch of Leipzig was also in the field and his testimony came at a time when reinforcements were particularly welcome, although'Lister had achieved by then the highest position in Scotland-Syme's Chair of Clinical Surgery in Edinburgh.
It is remarkable that all through the '70s the progress of antiseptic surgery hadc made small headway in these islands. In London only a few, notably Howse of Guys, afterwards Presidlent of the Royal College of Surgeons, and Marcus Beck of University College, were firm adherents. Sir Wm. Savory of St. Bartholomew's, one of the foremost surgeons in London and a bitter opponent of Lister's, considered that the annual average in his wardls of about six cases of pywmia, twenty of erysipelas, twenty-six of blood poisoning followving injury, represented as good a result as it was possible to expect. He attributed the recent (liminution in mortality to improvements in hygiene. Savory's address was described as the "Swan Song" of an already dwvindling race of pre-antiseptic surgeons. It expressed, however, the views of a considerable proportion of senior members of staffs of the Londlon and provincial hospitals at the time. As Godlee writes, "Like a poultice it warmedl and comforted the soul of many micddle-aged men, who had felt the (liscomforts of an undermined faith," although it madle some of the' younger men, to whom time passes but slowly, dlespair of the future. In the larger provincial hospitals progress was much quicker, as young men were more frequently a(lvanced to the charge of wards. Lister was the first medlical peer an(d die(l in 1912,. aged eighty-four. His memory is enshrined by the poet, William Henley, who was his patient for two years in the Edinburgh Royal Infirmary. Henley described these two years in a series of poems entitled "In Hospital," in which he paid the highest tribute to the Chief, as Lister was always calle(l.
I'he history of (dress in operating is obscure. We know that the old-time surgeon had a discarded frock coat in which he usedl to operate, the more stainie(d and encrusted with blood from previous operations the better, and we are familiar to-day with the surgeon in white sterile gown, but the gradationis betweeni these two states are not so easy to trace. Lister did not (Iress in conformity xvith mo(lerni ideas. He took off his coat and pinne(d a towel over his waistcoat for his own protection, and Lawson Tait, we readl, took off his coat and put on a large mackintosh apron, which it was quitc impossible to render sterile. 'I'hey both followed the same rule: they never spoke durinig an operation.
In 1891 we rea(d in the Manual of Operative Surgery by Frederick 'i'reves:
"In the matter of (Iress the operator should be in his shirt sleeves with his arms bare and clothed from his collar to his feet in a simple mackintosh apron. The introduction of gloves has a flavour of romance about it. XVilliam Stewart Halstead, born in 1852 andl afterwardls surgeoni at Johns Hopkins Hospital in Baltimore, deserves the credit. He was a follower of Lister with rather an aseptic approach. Many will recollect the severe treatment wlhich was formerly considered essential for the disinfection of hands. Older men have described to me their sufferings as pupils and house surgeons, for corrosive sublimate was largely used, and it was especially severe when it was combined with instruments kept in shallow trays filled with carbolic acidl. Halstead had a particularly rigorous method of disinfecting his handls and arms. He and his assistants started with a nail toilet, then scrubbed the hands for ten minutes with green soap and a nail-brush, plunged them into a saturated solution of permanganate of potash and kept them in it until they were stained a dark brown. Ihe. hands were then plunged into a warm solution of oxalic acid, which decolorized them again, after which they were immersed in corrosive sublimate solution. Small wonder that many of them got dermatitis.
Halstead had a theatre nurse working in his unit, whom he afterwards married, 110. Rubber Co., now famous for tyres, and asked them to make two pairs of thin rubber gloves with gauntlets, for Miss Hampton. These were boiled and used by her with the happiest results. Halstead was quick to realise that in addition to protecting the hands and arms from dermatitis, gloves would also protect the patient from infection from the hands, and thus arose the almost universal use of gloves. It was not until the beginning of the century that they were used in this school.
One who is present has dlescribed to me Professor Sinclair wearing them on the occasion of the excision of an anthrax pustule, but this was undoubtedly to protect himself. This was in January, 1900.
With the discovery of micro-organisms by Pasteur and the measures to control them introduced by Lister, theories of the cause of suppurative diseases and sepsis had to yield to established facts.
The hands, instruments, outdoor clothing of the surgeon and his assistants, were rendered innocuous, but it remained for the painstaking investigations of a German called Fliugge in 1895 to discover another avenue of infection, for which so far no protection had been devised. Flugge proved that the bacteria found in the mouth and nose were not only pathogenic, but to quote a later investigator, Hubener, "that when speaking, coughing, and sneezing a spreading about of the mouth and nose secretions takes place." Even at a distance of several metres he had shown that agar plates were covered with colonies after somewhat louder and livelier speaking. Hiubener's investigations were carried out in the Breslau Surgical Clinic of von Mikulicz-Rodecki, generally referred to as Mikulicz, and Mikulicz bent his energies to devise a plan to counteract this newly discovered source of infection.
In July, 1897, according to Professor Miles Phillips, who has gone very thoroughly into this question, he published a paper describing a "Mundebinde" (mouth bandage), which he used for this purpose. The material used was the finest mull, "sterilized of course," he says, "and fastened to the similarly sterilized operation gown."
This was a comparatively clumsy form of mask, and after further experiments a modified Esmarch chloroform mask, with spectacle ear-pieces carrying a double layer of close-meshed mull, was used. Mikulicz and Hubener found that the efficiency of the mask was greatly increased by wearing it a few centimetres from the face. This is now provided for by giving a snout-like projection to the mask, so that one breathes as it were into a bag. The Cestra mask used in the gyn. In an air-condlitionedl room a "sneeze powder" xvas projecte(i amongst a group of graduates. Bacterial samples of the air were collected by a centrifuge into blood agar tubes. In their own wor(ds this experimlent showved "that under conditions of crowdinig in enclosed rooms we are breathinlg one another's naso-pharyngeal flora as we once drank each other's intestilnal flora in our water supplies." Some die-hards still refuse to wear masks; let them think over these words.
It is customary in an introductory address to give some wor(ds of advice. This I hesitate to (lo, as when a student I was often in need of adlvice ancd exhortation myself. I remember lodging with a student who like myself came from County Derry, who always made goocd resolutions for the coming week on Sunday evening and advised me in the words of Milton: "'To scorn delights and live laborious days." This mood usually lasted until Wednesdav evening, then Thursday would find us at the Hippodrome or some such place of entertainment. Once we had slipped from grace, the rest of the week was frequently spent in a like manner. So we pursued our way until the middle of term, when we began to work in earnest an(l burneed the midniight oil with a vengeance. I think the students of to-day work 112 hardler-than wNe did. Perlhaps bDecause there are so many new thiings to learni, but hard ,work pays goodl (lividlentIs. You will never regret it. But more than hard work is niecessary. Be punctual at hospital, be tidy in your person, be kind and courteous to patients, remember that frequently the hospital will be judged by your condluct-you are its representatives. TIake anl interest in your patient. Re- member that he or she is (lear to someone and that it is only by the mercy of P'rovidlence that your positions are not reversedl.
I have giveni you a short sketch of Semmelweiss, Lister, Halstead, alnd Mikulicz, and(I may it serve as anl introdluction to medical biography. Tlhere is no pleasanter mletlhod of learninig medical history, andino manl can consicler himself educated who is ignoranlt of the great members of his own profession who have gone before, what they have attempte(d andl what they have done. One of my teachers used to tell us that as an introlductioni to medical biography there were three books every medlical stu(ient shouldl rea(l. They are: "The Life of Pasteur," The Memoirs and Letters of Sir James Paget," anid Osler's "Aequanimitas." I followed this advice ani(I never regretted it. There you learn of great achievements reached through earnest wvork. 'I[his is an age ol rusli an(l hurry wheni the great ideals of me(licine are apt to be forgotten anid it is wvell to look to these great men of a past age to see the (lifficulties they overcame wheni we are annoyed anid exasperated by presentday conditions. Nowadays in every sphere you all too often hear, "It will do well enough," "It's not so bad, " or "I'll do it to-morrow." Never be content with anything short of the best. Sir Richardl Livinigstone, who was our Vice-Chancellor when I gra(luated, in a recent article has asked for an i(leal of civilisation which in all fieldls of life aims at the first-rate. He says, "A man may show it in the way he grows flowers or vegetables, keeps bees,. runs a factory or office, paints a picture, writes a book, or performs a surgical operationi." You will agree that these are (liverse occupations. Let your aim therefore be the first-rate. There are amongst youi the future leaders of the profession, members no doubt of the staff of this hospital. Take yourselves seriously. According to Osler, than whom there is no better guide, the master word in medicine is "Work."
